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1 ]_Ie.]'l](l H 3aJa494 H3YyYCHUA JTUCHUILIMHBI

1.1 Ieab TUCHUNIHHBI

Yuebnas aucuurmiiiHa «MuUKpoIporeccopHass TEXHHKA B ONTHYECKHUX
CUCTEMAaX CBSI3W» CTaBUT CBOEW IEIbI0 H3YyYCHHME U NPUMECHEHHE MHUK-
PONPOLIECCOPHON TEXHUKU: CHEIUATU3UPOBAHHBIX MHUKPOIPOIECCOPOB - CETEBBIX
MIPOIIECCOPOB, MPOIIECCOPOB BBOJA/BBIBOA, MPOIIECCOPOB IU(POBOH 00pabOTKU
CUTHAJIOB; OCOOCHHOCTEH TEIEKOMMYHHUKAIIMIOHHOTO MPOTPAMMHOT0 00€CTICUCHUS
Pa3JIMYHOTO HA3HAYEHUSI B CPEICTBAX CBSI3U.

1.2 3apaum AUCUMIJIMHBI

O3HAaKOMHUTH CTYJCHTOB C apXUTEKTYPOH M OCHOBHBIMU TEXHUYECKUMH
XapaKTePUCTUKAMH MHKPOIPOIIECCOPOB Pa3IMYHBIX THIIOB;, OPTaHHU3AIMH BBOJIA-
BBIBOJIa B HUX (MPOTpaMMHOE YIpPaBJIE€HUE BBOJOM- BBIBOJIOM, KaHAJbl MPSMOTO
JOCTyIa B IaMATh, HA3HAYCHHE M BHUABI IPEPHIBAHUI); MHOTOIPOIECCOPHBIC
CHUCTeMBbI (apXHUTEKTypa, CIOCOObI CBSI3H); C OCHOBHBIMH TPeOOBaHHSIMH
KOMITJIEKTOBAHHUS, NPOrPAaMMHBIM 0O€CIIeUeHUEM, OIEPAIMOHHBIMA CHCTEMaMU
pEaTbHOTO BPEMEHH; YIIPABIISAIOMIMMH KOMIUIEKCAMH Y3JI0B KOMMYTallUU. A TaK ke
C COBPEMCHHBIMH TEHICHIUSAMHU Pa3BUTHS MHUKPOIPOICCCOPHON TEXHHKU U
IPOrpaMMHOTO O0ecTieueHus. A TaKXkKe, CHCTEMaTU3UPOBAThH MOJyYCHHBIC 3HAHHMS
KacaroIlecs: pa3pabOTKH apXUTEKTYpPhl MHKPOIIPOIIECCOPOB M IMPOTPAMMHOTO
obOecrieueHusi, OCOOEHHOCTEW TMPUMEHEHHS MHKPOIPOIIECCOPHOU TEXHUKUA U
POrPaMMHOTO OOCCTICUEHHS B CPEICTBAX CBA3U. J[aTh MPaKTUYECKHE HABBIKH IO
MIPOrPaMMHUPOBAHUIO MUKPOKOHTPOJIJIEPOB TSI PEIICHUS PA3IMYHBIX 3a/1a4.

1.3 MecTto aucHUIJIMHBI (MOAYJsI) B CTPYKType 00pa3oBaTejibHOM

NMPOrpaMMblI
JMucuuminaa «MuKpornponeccopHass TEXHUKA B ONTHYECKUX CHCTEMax
CBSI3W» MO HampablieHHt0 noarotoBku 11.03.02 NudokxoMmyHHUKAITMOHHBIC

TEXHOJIOTUM W CUCTEMBI CBsi3U (KBanudukaius (cteneHs) "0akanaBp') OTHOCUTCS
K BapuaTtuBHON yacTH bioka 1 «Jlucuurimasl (MOIyNn)» y4eOHOTO IJIaHa.

Matepuan Kypca BecbMa OOBEMEH, U CIIO)KEH B MOHMMAHUU, MTO3TOMY IS
€ro OCBOEHHMS HEOOXOJMMO YCHEIIHOE YCBOEHUE COMYTCTBYIOIIUX AUCIUIUIMH:
«BpruncnuTenbHas TEXHUKAa U MHOOPMAIMOHHBIE TEXHOJOTUN», «CXEMOTEXHHUKA
TEJIEKOMMYHUKAIIMOHHBIX YCTPOUCTBY», «lludpoBas snekrpoHuka», «Ontudyeckue
M(POBBIE TEIIEKOMMYHUKAIIMOHHBIE CUCTEMbI», « T€0pHsl AIEKTPUUECKUX LTI,
«OCHOBBI AJNIEKTPOHUKMNY, «BblUMCIUTEIbHAS TEXHUKA W HHPOPMALMOHHBIE
TEXHOJIOTUW.

1.4 IlepeyeHbp IUIAHMPYEMBIX Ppe3yJbTATOB OOY4YeHHS IO JAUCHUILIMHE
(Moay/110), COOTHECEHHBIX ¢ IUVIAHUPYEMBIMHM  pe3yJbTATaMH  OCBOCHUA
o0pa3oBaTe/IbHOI NIPOrpaMMblI

N3ydyenue naHHON y4eOHON AUCHMILIMHBI HAIIPaBIEHO HA (POPMUPOBAHUE Y
oOy4aromuxcs npogeccuonanrvrvix kKommnerenuii: [1K-30; ITK-31, TTK-32
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Coneprxanue

B pesynbpTaTe nuzydeHus: yueOHON AUCIUTUTAHBI

Ne | Munekc
KOMIICTCHIIN N 06y‘~IaIOH_II/I€C5I JOJIDKHBI
II.II | KOMIIET =
(wm eé
CHIIUHU 3HATH YMETH BJIAAE€Th
YacTH)

1. | TIK-30 CIOCOOHOCTHIO aNroOpuUTM paboTHI | MPUMEHATH ITUHY HaBBbIKAMU
OPUMEHSITH HOCIIEI0BATEIbHOM nannex 12C B HAIMCAHUSI
COBpEMEHHBIC wHHbl JaHHbIX 12C 1 | yerpoitersax, IporpamMM Ha
METO/IBI CBSI3H MHTCTPATBHBIX | ey cMaTpHBAOIIIX si3pike Cu st
00CITy)KUBaHUS CXeM; HPOCTOTY pa3paGoTKi, ARM
U PEMOHTa CXeMBl MONKIIOWEHMA K | oo\ MHKPOKOHTPOJLIE

Pa3IMIHBIMA M pos B cpene Keil
. HHM3KOCK THBIM o
nepugepuiHEIMU 3KOCKOPOC pnVision,
ycrpolictBamu  Ethernet, HAIVAILIL, urenue peanu3oBarh
CAN, MicroSD; MH(pOPMALUH C IATIMKOB anmapaTHyIo
anroput™M  paboTel M | MOHUTOPUHIA U nepegavy
METO/IbI nepeiayy | JAUArHOCTHKU UHPOPMAIIUH 110
TAHHBIX USART " O60py}:[OBaHI/I$I, HHTep(I)eﬁcaMI
UART; HHGOPMALHOHHBI UART, 12C, SPI,
OCHOBBI TEXHONOTHH | o6\ er MeskTy CAN, Ethernet.
HaKCTHOH HEPCHATN | \1yKpoKOHTPOILIEPAMUY;
HQHHBIX Ethernet, | nrapusopsmats mprém
nporokonsl ARP, ICMP, | nepeauy
P, crpyxrypy  UDP | yyqopmatmn  n ot
COOOMICHUS,  CTPYKTYpY MHUKPOKOHTPOJLIEPOB,
TCP  coobmieHus o yepes Ethernet
HTTP 3ampoca; unTepdeiic;
BH/IbI MPEPBIBAHKH | 1o soppBaTs
MHUKPOKOHTPOJUICPA,  UX | pporokonsl ARP, ICMP,
OpUHUMI  AHCTBUA, | [p UDP, TCP, HTTP Ha
BEKTOPBI  NPEPBIBAHMA, | yerionp3yembIx B
PETHCTPBL  YIPABICHUA | paGopatopHbIX paboTax
HpEPHIBAHUAMH, MHKPOKOHTPOJIIEPAXx;
TIPUHIHTIBL B [IPOTPAMMHOM ITaKeTEe
TAKTUPOBAHUS M 3allAHUA | K ei] 1Vision cocTaBIATH
4acTOT  TAKTHPOBAHHSL, | rorpaniver st
OCHOBHBIC HUCIIONb3YEMBIX B
dyHKIHOHANbHbIE Ta60paTOpHBIX paboTax
5JIEMCHTBI MHUKPOKOHTPOJLIEPOB Ha
WHTETPUPOBAHHOM CPEIBL | gcpope ARM spa,
paB'pE‘l6OTKI/I Keil TPOBO/NTE TIPOLIEAYPY
HVision; HpaKTHYECKOH HATypHOM
OCHOBBI HATMCAHUS | o1a i paGOTHI KOJIA;
1porpaMm AL onndposbIBaTh
MUKPOKOHTPOJLICPOB  HA | apamoroBble CUTHAIEI C
sizsike C. HOMOIIIBIO BCTPOEHHBIX B
MHKPOKOHTPOJLIEPHI
AT, nepenauy
oL(POBAHHOTO CHTHAJA
Ha BHELIHEEe YCTPOHCTRO.

2. | TIK-31 | ymenuem HPHHIUITEL pabOThL, BBIOMPATh ONTUMAJIbHBIC | IPAKTHYCCKUMHE
OCYLIECTBIIATH TEXHHIECKHE C TOYKH 3PECHHS HaBBIKAMH
HOMCK U XapaKTEPUCTUKU U PpETICHHUS TOCTABICHHON | 3KCIEPUMEHTANE
yCTpaHeHue KOHCTPYKTUBHbIE 3a/1a4¥ TUTIOBBIE HBIX
HEHCIIPAaBHOCTEH | OCOOEHHOCTH, OCHOBBI anmaparHble penieH s HCCIIeIOBAHU U

NPHHLKUIIOB IOCTPOEHUs. | U1 Pean3alun UHCTPYMEHTAIbH
BBIYHCIIUTEIBHON YaCTH | JJICKTPOHHBIX BIX  HM3MEPeHHi
(pPOBBIX CHCTEM YCTPOICTB,; UL TIPOBEPKH U
yIpaBJeHus U paboThl UCIIONIb30BaTh OTIIaJIKH

(bYHKIMOHAJIBHBIX U3MEpHTEIIbHbIC CHHTE3UPOBAHHBI
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Ne | Mrzexe Coneprxanue B pesynbpTaTe nuzydeHus: yueOHON AUCIUTUTAHBI
| kommer KOMHGTCH.I‘_II/II/I 00y4aroImuecs: JOKHBI
(wm eé
CHIIUHU 3HaATh YMETH BJIAAE€Th
YacTH)
0JI0KOB, BXOSIINX B €& npuOOpHI IPH IOUCKE M | X M TOTOBBIX
COCTaB. yCTpaHEeHUHU YCTPOWCTB;
HEUCIIPAaBHOCTEH, a TAK | HABBIKAMH
JKe TIPOBEPKH paboThI c
paboTocmocobHOCTH KOHTPOJIBHO-
anmnaparHo- HU3MEPUTENBHOM
IPOTPaMMHBIX CXEM U anmaparypoi.
0JIOKOB.
3. | TIK-32 CIIOCOOHOCTHIO CIIEUAJIN3UPOBaHHbIE IIOHMMAaTh TCXHUYSCKUE | HaBBIKAMU
TOTOBHUTH MPOLIECCOPHI B CPEJCTBAX | OMHCAHMS Ha | OCYLIECTBISTH
TEXHHUYECKYIO CBSI3U paIoOTEeXHUYECKUE coop u aHanm3
JOKYMCHTAIUIO KOMIIOHCHTHI HUCXOOHBIX
Ha pEMOHT U MpeaACTaBJIAEMbIC ux | JaHHBbIX JJIA
BOCCTaHOBJICHHE MPOU3BOIUTEISIMU U | pacyera u
paboTocnocobH YMETb  COTJACOBBIBAaTh | MPOEKTUPOBAHUS
OCTH BXOJIbI u BBIXOIBI | JeTajiel, y3JI0B U
UH()OKOMMYHHK H(POBEIX U | yCTpOHCTB
ALMOHHOTO AQHAJIOTOBBIX YCTPOMCTB | PaIMOTEXHUYECK
0060opyIoBaHUs 0 HUM. UX CHCTEM TIIO
TEXHUYCCKUM

OIIMCaHUAM oT
MIPOU3BOAUTECIIA U
MOJIb3YSCh
CIIeIUAIN3UPOBa
HHOH
JINTEpaTypoH.

2. CTpyKTypa U coiep:KaHue TUCHUILIUHBI.

2.1 PacnipenesieHue TPyA0€MKOCTH AUCHUILJIMHBI 110 BHAaM PadoT.

OO6mas Tpyao€MKOCTh JTUCHUIUIMHBI cocTaBiaseT 3 3ad.ea. (108 wacoB), ux
pacnpesesieHne 1Mo Buaam paboT MpecTaBieHo B Taduuie (01 cmyodenmos ODO).
Bun yuebHoit paboTbl Bcero CemecTpbl
4acoB (dacer)
6

KonTakTHas padora, B TOM 4HcIe:

AyIuTOpHBIE 3aHATHS (BCET0): 50 50

3aHATHS JTEKIIMOHHOTO THUTIA 10 10

3aHATHS CEMUHAPCKOTO THIA (CEMUHAPHI, TPAKTHIECKUE 3aHATHS ) 20 20

JTabopaTopHbIe 3aHATHS 20 20

Muas koHTaKTHas padora:

KonTtposs camocrosarenbHoil padotsl (KCP) 6 6

[Tpomexxyrounas arrecranust (MKP) B popme 3auera 0,2 0,2

CamocrosiTesibHasi paboTa, B TOM 4HcJIe: 51,8 51,8

KypcoBast pabota —

[TpopaboTka yaeGHOTo (TEOPETHIECKOT0) MaTepHaa 30 30

[ToAroToBKa K TEKyIIEMY KOHTPOJIIO 21,8 21,8




KoHTpoJib:
[ToAroToBKa K 9K3aMEHY — _

O01mast Tpy10eMKOCTh Jac. 108 108
B TOM 4MC/Ie KOHTAaKTHasi padora 56,2 56,2
3ay. e/l 3 3

2.2 CTpyKTypa IMCUHMILIMHbI:
Pacnpenenenue BunoB yueOHON pabOThI U UX TPYJOEMKOCTH 110 pa3jenaM JUCLUILUINHBL.

Paznenbl (TemMbl) AUCHUIUIMHBI, U3y4aeMbIe B 6 ceMecTpe (ounas ghopma).

KonnyecTBo yacos
AynutopHas Bueayautopn
No HaumenoBanwue pasienoB (Tem) Beero - KCP 1 S
Jl | 113 | JIP CPC
1.
Crenuanu3upoBaHHbIE MTPOLIECCOPBI
B CpEJICTBAaxX CBA3U 12,8 5 7,8
2. Ilepenaya naHHBIX U yIAIEHHOE
yIpaBieHUE UPPOBBIX CUCTEM
MeX1y cOOOM MO CTaHAAPTHBIM 19 3 6 2 8
uHTepdeiicam
3. |IIpenenbpHbIe BO3MOKHOCTH POYTEPOB 12 5 8
Juniper cepun MX
4. [lepenaua u npueM JaHHBIX 1O
Ethernet unrepdeiicy 20 . 4 2 10
5. |HuTerpupoBanHas cpena pa3paboTku 16 2 4 8
st APM nipouieccopoB
6. Beenenue B paboty ¢ APM
apXUTEKTYpOU Ha MpuMepe
anmnapaTHO-IPOrPaMMHOTO 26 10 | 6 2 10
KOMILIEKCa
[Tpomexyrounas arrectanus (MKP) 0,2
Hmozo no oucyuniune: 108 10 | 20 | 20 6 51,8
[Ipumeuanue: JI — nekumu, I13 — mnpaktuueckue 3anatus / cemuHapbl, JIP —

J'Ia60paTOpHLIe 3aHATU, CPC — camocrosTenbHas pa60Ta CTyACHTA.

KoHTakTHast paboTanpu MPOBEJCHUH y4YEOHBIX 3aHATHH 1O JAUCIUILUIAHE
«MHKpOTIPOIIECCOPHAsT TEXHHKA B ONTHYECKHX CHCTEMax CBs3M» BKIIOYAaET B ceOs:
3aHSTHS JIEKIMOHHOTO THIIA, MPAKTHUYCCKUE 3aHATHSI, JTaOOpaTOpHbIC pabOTHI, TPYIITOBbIE
KOHCy/nbTanuu (Tak e ¥ BHEAYJAMTOPHBbIC, Yepe3 3JICKTPOHHYI HH()OPMAIUOHHO-
oOpazoBatenbHyt0  cpeny MoaymnpHoro  Iunamuueckoro  OOyuenmss  Kyol'Y
http://moodle.kubsu.ru/enrol/index.php?id=372 pa3aen «MukponporeccopHas TeXHUKA B
ONTUYECKHUX CHCTEMAax CBSI3M»), IPOMEKYTOUHASI ATTECTAIHs B YCTHOU (opMe.

2.3 Coneprxanue pa3aeyoB (TeM) TUCUMILIUHBI:
2.3.1 3aHsATHA JEeKIMOHHOI0 THIIA


http://moodle.kubsu.ru/enrol/index.php?id=372

HaumenoBanue
pasnena

Conepxanue pasaena

dopma TEKyIIEero
KOHTPOJIS

2

3

4

Crieunanu3upoBaHHbIE
MPOLIECCOPHI B
CPEICTBAX CBA3U

KJaccuuKanus; MIPOIIECCOPHI ISt
BCTPAaWBaCMbIX  CHUCTEeM  (MOIYJIbHBIN
OPUHIUI  CTPYKTYPHOH  pealn3auuu
Pa3bICHUTH HA  OCHOBE  THIIOBOM
CTPYKTYPHOU CXEMBI); IIponeccopsr
nudposoit 00paboTku CUTHAJIOB.
[Tpomieccopsl  cereBoii  uMHTepdelcHOMI
KapThl (cTpykTypHast cxema
MyJabTUIUIEKCcOpa E2 Ha 0a3e MHKpocxem
Intel x mpumepy LXT6234); IIporeccopsl
BBO/1a-BBIBO/IA. MynbTHIIIEKCOPBl |
TPaHCUBEPbl B OINTHYECKUX CPEICTBAX
CBSI3U (cTpykTypHas cxema
mysbTHILIEKCcOpa SDH Ha 6a3e MUKpocxem
Intel LXT6251A, LXT344, LXT6155,
LXT6051, LXT6282  wa muare 21El).
O030p wuHTEepdeiicoB u HHTEPPEHCHBIX
IUIAT, COCTaB POYTEPOB, CTALMOHAPHOTO
o0opysoBaHUsS U TPAHCUBEPOB  (BH]
u3nyTpu). [loapoOusiii pasdop IP113ALF
—meauakonseptep 10/100 Base — Tx/Fx u
IP175A LF.

[lepenava naHHBIX U
YIAJIEHHOE YIIPABJICHUE
U(POBBIX CUCTEM
MeX1y co0oM 1o
CTaHJIapTHBIM
uHTepdeiicam

Opranmzanuss oOMeHa  JaHHBIMH  TIO
untepdeiicam  UART, SPI u I2C.
O6paboTka mpepbIBaHUM, CIIIIHN PEXUM
Iporeccopa, TanMepsl, CUYETUYHUKH,
cropoxeBoii Taiimep, UART u USART,
SPI untepdeiic, TWSI (12C), ontuyeckuit
untepdeiic CAN.

JIP

WuTerpupoBanHas
cpena pa3pabOTKu JJis
APM mpoueccopos

BBenenne B paboTy C MHTErpUPOBAaHHOMN
cpenoit  pazpabotku Keil uVision Ha
npuMepe  paboTel  C  KOHTPOJIJIEPOM.
Hcnons3oBanne cios anmnapaTHOU
abcrpakuun npu  cozganuu [0 mns
MUKpPOKOHTpoJiepoB  Ha ARM  saape
Cortex-M4 B cpene KEIL pVISION.

JIP

[Tpumeuanue: JIP — 3amura 1abopatopHOi pabOTHI.




2.3.2 3aHATHSA CEMUHAPCKOIr0 THIIA.

Ne HaunmenoBanue Temarnka NpakTUYECKUX 3aHATUN dopma TEKYIIEro
- pazzena (cemuHaApOB) KOHTPOJIA
1 2 3 4
Pacuer mpomyckHo# cnoco6HocTH Tpmo
YHIICETOB bupMeI Juniper npu
pa3nu4HONM THUe U dopMmaTe Harpy3KH.
Ornpenenenue CTPYKTYpPBI
IIpenenbubie P N PYIIYP
B3aUMOJEICTBUSA uHTEp(EHCHbIX,
3 |BO3MOXHOCTH POYTEPOB 113
. MPOTPaMMHBIX u MHUKPOCXEMHBIX
Juniper cepun MX

KOMITAaHEHTOB, Ha mnpumepe cepun MX.
OmnpeneneHre TOHATHS H B3aUMOCBSI3U
takux komnaHneHToB, kak FPC/DPC/MPC,
MIC/ PIC, RE/SCB, Control u Data Plane.

[ToaxiroueHne MUKpPOKOHTpOJUIEpa 4depes
[lepenauya u mpuem  |Ethernet wunrtepdeiic x Internet ceru
4 nanHbix o Ethernet |(pa30op cxembl U mporpaMMbl yIpaBIeHUS JIP
uHTepdeiicy yepe3 UDP wu TCP ycrpolictB mnpu
TTOMOIIY MHUKPOKOHTPOJIIEPOB)

[TonpoOHBIE  pa3dop  BO3MOXKHOCTEH,
uHTEpPEecoB U CXEMOTEXHUYECKUX
pemieHuid B miuate  pa3paboTyuka

Brenenue B paboty ¢
anmapaTHO-IPOrPaMMHOTO  KOMILIEKCA.

APM apxutektypoii Ha N
Omnpenenenre HEOOXOAMMBIX CBEICHUN B
6 | mpuMepe ammaparHo- JIP
IDOFPAMMHOLO datasheet u anropuT™M pacroJIOKEHHUS
porp nnpopmanuu. Komnonentsl 1986BEIIT,
KOMILJIEKCa

1892BM144, na 6aze sagpa Cortex, ¢
BcTpoeHHBIM  Ethernet  uHTepdeticom.
Cootnomenue ¢ STM32F407TG.

[Tpumeuanue: I13 — BeIMOTHEHNE PAKTUYECKUX 3a/1aHuii, JIP — 3amura nabopaTtopHoii paboThI

2.3.3 JlaGopaTopHbIe 3aHATHS.

Ne Hammeroanme HanmenoBanue nabopatopHbix paboT Popwma Teky1uero
paznena KOHTPOJIS
1 2 3 4
1. [IpuHUHMITBI TPOrPAMMUPOBAHUS OTUET 10 33JJaHUIO B
5 MukpokoHnTpoiiepa STM32f407VGT6 B nabopaTopHoi paboTe
cpene Keil uVision
2. Uccnenoanue cucteMHOro TaimMepa u OTYET 110 3aJIaHUIO B
6 ACIIEKTOB CHUCTEMBI IIPEPHIBAHUIN nabopaTopHoii pabote
MUKpPOKOHTpOJUIEpa
3. 2,56 ITpuém n nepenauva o cpeacrsom UART OTYET 110 3aJJaHUIO B
nabopaTopHoi paboTe
4. 2,56 N3yueHne BBICOKOCKOPOCTHOM OLU(pPOBKU OTUET 10 33JJaHUIO B
MMOTOKOBOTO aHAJIOTOBO CHUTHAja nabopaTopHoi pabore
o. 2,56 N3yuyenue MOayss 4acOB pealbHOIO BPEMEHU |OTYET 110 3aJaHUIO B

nabopaTopHoi pabore




6. 2,5,6 Monyns mudpo-aHamoroBo mpeodpa3oBareis |OTYET MO 33JaHUIO B
nabopatopHoit pabore

7. 2 4.6 [Tepenaya maHHBIX MUKPOKOHTPOJLIEPOM OTYET 1O 33JJaHHIO B
’ STM32F4 gyepe3 Ethernet unrtepdeiic nabopaTopHoii paboTte

8. 25 6 Pa3pabotka mporpamMmsl repeadu JaHHBIX 110 |OTYET M0 3aJaHHIO B
T CAN unrepdeiicy naboparopHoit pabore

[IpoBenenne  3aHATUH  J1a0OPATOPHOIO  MpPAKTHUKyMa  IMPELyCMOTPEHO B
«KOMITBPIOTEPHOM ~ KJIacC€  CHEIHUANbHBIX  guciMIuimH»  (aymutopust  205¢) (¢
ucnonb3oBanreM STM32F407G-DISC1, STM32F4DIS-BB, PL2303 USB) Onucanus
TEOpUH, METOJUYECKHE YKa3aHUS M 3aJaHUs [0 BBIIOJHEHUIO JIa0OpaTOpHBIX paboT
pacrojiaratoTcsi B 3JE€KTPOHHOM HH(OpMaImoOHHO-00pa3oBaTeabHOM cpene MomynbHOTo
JmHamMu4ueckoro OO0yuenus KyoI'y o azpecy B HNurepuer
http://moodle.kubsu.ru/enrol/index.php?id=372 pa3aen «MukpornporeccopHas TeXHUKA B
ONTUYECKUX CUCTEMAX CBSI3U.

2.3.4 IlpumepHas TeMATHKAa KypPCOBBIX padoT (IPOEKTOB).

CornacHo yuyeOHOMY IJIaHYy KYpPCOBBIE paOOThI (MPOEKTHI) IO TAHHOW TUCIUILIMHE
HE MPEyCMOTPEHBI.

2.4 TlepeyeHb Yy4eOHO-METOAUYECKOr0 oOOecreYeHUs ISl CaMOCTOSITeIbHOM
padoThI 00yYAIOIIUXCH MO JUCUMILIMHE (MOAYJIIO).

OO0mme W METOAUYECKHE PEKOMEHAAIMU CTYJACHTOB pa3MEIIEHbl B DJIEKTPOHHOU
nH(pOpMaIIMOHHO-00pa3oBaTenbHON cpene MopaynsHoro Junamudeckoro OOy4eHUs
KyoI'Y http://moodle.kubsu.ru/enrol/index.php?id=372 B pasznene « MukpomporeccopHas
TEXHUKA B ONITHYECKUX CUCTEMAX CBS3U».

[TepedyeHb yaeOHO-METOANIECKOTO OOCCTICUCHUS
Ne Bun CPC JUCIUTUIMHBI TI0 BBITIOJTHEHUIO CAMOCTOSITEIIbHON pabOThI

1 |[IpopaboTka yueOHOTO

(TeopeTuyeckoro
Matepuarna) MeToaudeckne peKOMEHAAUH 110 OPTaHU3alliu 1 BBITIOJIHEHHIO

2 |[ToxroroBka K CaMOCTOSITEITEHOM pabOTHI CTYJICHTOB JIJIs1 OaKaIaBpPOB HAMIPABICHUS
NPaKTUYCCKUM noaroroBku 11.03.02 «MH)OKOMMYHHUKAIIMOHHBIE TEXHOJIOIHH U
3AHSTUIM CHCTEMBI CBSI3UW» U MarucTpoB HampasieHus noarotosku 11.04.02

((I/IH OKOMMYHHUKAITUOHHBIC TCXHOJIOTUU U CUCTEMBI CBSI3HN)»
3 [[loaroroBka K b y 1t

BBITIOJTHEHUIO
71a00paTOPHBIX pabOT

IlepeyeHb yueOHO-MeTOAUYECKOT0 OOecniedeHHsl JUCIUTIIMHBI
10 TeMaM MPOrpaMMbl /IJisi MPOPA0OTKH TEOPETHYECKOI0 MaTepuaJja

No HaumenoBanue [TepedeHb y4eOHO-METOUIECKOTO 0OCCTICUCHHUS
B paznena JIUCITUTUIMHBI TI0 BBITIOJIHEHUIO CAMOCTOSITENILHON pabOThI
1. | Cneunamusuposannsie |1.Kanaues, A.B. MHorosiiepHble npoueccopsl : yueOHoe
IPOLIECCOPBI B nocobue / A.B. Kanaues. - Mocksa : UHTepHeT-
cpeacTBax cBasn | YauBepcuteT Unpopmanmonnsix Texnonoruii, 2011. - 248
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http://moodle.kubsu.ru/enrol/index.php?id=372
http://moodle.kubsu.ru/enrol/index.php?id=372

c. - ISBN 978-5-9963-0349-6 [DnekTpoHHBIN pecypc] —
Pexxum noctyna. - URL:
http://biblioclub.ru/index.php?page=book&id=233103.

2. Huxynsckuit U.E. Ontrueckue natepdeiics nudpoBbIx
KOMMYTaIIMOHHBIX CTaHIUH U ceTu goctyna [Teker] / U.
Huxynbckuit. — M. : Texnocdepa, 2006. — 251 c.

3. Caxnes, A. M. Lludpossie ycTpoiicTBa u
MHUKPOIIPOIIECCOPHI : yueOHOe TTocoOue s
akajeMuueckoro OakanaBpuara / A. M. CaxxHeB. — 2-¢

u3 ., nepepad. u gon. — M. : U3narensctBo FOpaiit, 2018.
— 139 c. — (Cepus : bakanaBp. AxkageMU4ecKuit Kypc). —
ISBN 978-5-534-04946-6. — Pesxum goctyma : Www.biblio-
online.ru/book/1BE9378D-3F7B-44A0-A1BC-
79BOC8B2EFAE.

[Tepenaya naHHbIX U
yaanéHHoe yIpaBiIeHUEe
U (POBBIX CUCTEM
MEXy cOOO0H 1o
CTaHJAPTHBIM
uHTepdeiicam

l.MeTronuueckue peKOMEHIAlUN, OTIMCAHUS U 3a/IaHUS K
POBEJICHUIO 1a00PATOPHBIX pabOT pa3MeEIICHBI B
AIEKTPOHHOU MH(POPMAITMOHHO-00pa30BaTEebHON Cpeie
Monynbaoro JJunamudeckoro O6yuenus Kyol'y
http://moodle.kubsu.ru/enrol/index.php?id=372

2. Oropoauukos, M. H. MukpomnpoueccopHasi TEXHHUKA:
BBeZICHUE B cortex-m3 : yueOHoe mocodue i By30B / U.
H. Oropoanukos. — M. : U3gatensctBo FOpaiit, 2018. —
116¢c. — (Cepus : Yuusepcutetsl Poccun). — ISBN 978-5-
534-02380-0. — Pexxum moctyma : www.biblio-
online.ru/book/8B6FE670-B75B-4DAA-B7FF-
3E9AC40DAD10

3. Caxnes, A. M. Lludpossie ycTpoiicTBa u
MHUKPOIPOLECCOPHI : ydeOHOe mocodue st
akajeMuaeckoro OakanaBpuara / A. M. CaxxHeB. — 2-¢

u3 ., nepepad. u gom. — M. : U3narensctBo IOpaiit, 2018.
— 139 c. — (Cepus : bakanaBp. AxkageMuuecKuii Kypc). —
ISBN 978-5-534-04946-6. — Pexxum nocrtyma : Www.biblio-
online.ru/book/1BE9378D-3F7B-44A0-A1BC-
/9BOC8B2EFAE.

IIpenenbusie
BO3MOKHOCTH POYTEPOB
Juniper cepun MX

1. Caxnes, A. M. Lludpossie ycTpoiicTa u
MHUKPOTIPOIECCOPHI : ydeOHOE mocodue st
akajemmuueckoro OakanaBpuara / A. M. CaxHeB. — 2-¢
u31., nepepad. u pon. — M. : U3parensctBo FOpaiit, 2018.
— 139 c. — (Cepus : bakanaBp. AxkageMHU4ecKuil Kypc). —
ISBN 978-5-534-04946-6. — Pexxum nocryma : www.biblio-
online.ru/book/1BE9378D-3F7B-44A0-A1BC-
79BOC8B2EFAE.

2. Huxynwckuit .E. Ontuyeckue natepdeiicsl nndpoBbix
KOMMYTAIIMOHHBIX CTaHIUi 1 ceT noctyma [Tekcr] / U.
Huxynbckuii. — M. : Texnocdepa, 2006. - 251 ¢

Ilepenauya u npuem
nmaHHbIx o Ethernet
uHTepdeiicy

1.Metoauueckue peKOMEHAAIUH, OTIMCAHUS U 3a/IaHUS K
POBEJICHUIO 1a00PATOPHBIX pabOT pa3MeElIeHbI B
ANEKTPOHHOM MH(OPMAIIMOHHO-00pa30BaTENIbHOMN Cpelie
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http://biblioclub.ru/index.php?page=book&id=233103
http://moodle.kubsu.ru/enrol/index.php?id=372
http://www.biblio-online.ru/book/8B6FE670-B75B-4DAA-B7FF-3E9AC40DAD10
http://www.biblio-online.ru/book/8B6FE670-B75B-4DAA-B7FF-3E9AC40DAD10
http://www.biblio-online.ru/book/8B6FE670-B75B-4DAA-B7FF-3E9AC40DAD10
http://www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-79B0C8B2EFAE
http://www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-79B0C8B2EFAE
http://www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-79B0C8B2EFAE

MopynbsHoro Junamuaeckoro O0yuenus Kyol'yY
http://moodle.kubsu.ru/enrol/index.php?id=372

2. OroponnukoB, . H. MukponpolieccopHasi TEXHUKA:
BBeZICHHUE B cortex-m3 : yueOHoe mocodue i By30B / U.
H. Oropoanukos. — M. : 3aatensctBo FOpaiit, 2018. —
116¢. — (Cepus : Yausepcutetsl Poccun). — ISBN 978-5-
534-02380-0. — Pexxum poctyma : www.biblio-
online.ru/book/8B6FE670-B75B-4DAA-B7FF-
3E9AC40DAD10

3. Caxnes, A. M. Lludpossie ycTpoiicTBa u
MUKPOIPOLECCOPHI : ydeOHOE mocodue st
akajeMuueckoro OakanaBpuara / A. M. CaxxHeB. — 2-¢

u3 ., nepepad. u gon. — M. : U3natensctBo FOpaiit, 2018.
— 139 c. — (Cepus : bakanaBp. AxageMu4ecKuii Kypc). —
ISBN 978-5-534-04946-6. — Pexxum ngocryna : Www.biblio-
online.ru/book/1BE9378D-3F7B-44A0-A1BC-
79BOC8B2EFAE.

NHuTterpuposanHas cpena
pa3pabotku ans APM
IIPOLIECCOPOB

1. Oropognukos, M. H. MukponponeccopHas TEXHUKA:
BBeJICHHE B cortex-m3 : yueOHoe mocobue 11 By30B / U.
H. Oropognukos. — M. : U3narensctBo IOpaiit, 2018. —
116¢. — (Cepus : Yausepcutetsl Poccun). — ISBN 978-5-
534-02380-0. — Pesxum mocTyma : Www.biblio-
online.ru/book/8B6FE670-B75B-4DAA-B7FF-
3E9AC40DAD10

2. Caxnes, A. M. lludpossie ycTpoiicTa u
MHUKPOIIPOIIECCOPHI : yaeOHOe TTocoOure I
akajnemuueckoro 6akanaBpuara / A. M. CaxxHeB. — 2-¢

u3 ., nepepad. u gon. — M. : U3natensctBo FOpaiit, 2018.
— 139 c. — (Cepus : bakanaBp. AkageMUYecKuil Kypc). —
ISBN 978-5-534-04946-6. — Pexxum nocrtyma : Www.biblio-
online.ru/book/1BE9378D-3F7B-44A0-A1BC-
7/9BOC8B2EFAE.

Beenenue B paboTty ¢
APM apxutekTypoil Ha
pUMepe anmnapaTHo-
IIPOrpPaMMHOT0
KOMILIEKca

1.Metoauueckue peKOMEHAAIK, OTIMCAHUs U 3aIaHUS K
MIPOBEJICHUIO JTA0OPATOPHBIX PAOOT pa3MEIICHbBI B
AIIEKTPOHHOU MH(POPMAITMOHHO-00pa30BaTeIbHON Cpeie
Monynbaoro Tunamudeckoro O6yuenust Kyol'yY
http://moodle.kubsu.ru/enrol/index.php?id=372

2. OropoauukoB, M. H. MukpomnpoueccopHasi TEXHHUKA:
BBeZIeHHE B cortex-m3 : yueOHoe mocodue /i By30B / U.
H. Oropognukos. — M. : U3narensctBo FOpaiit, 2018. —
116¢c. — (Cepus : Yuusepcutetsl Poccun). — ISBN 978-5-
534-02380-0. — Pesxum mpoctyma : www.biblio-
online.ru/book/8B6FE670-B75B-4DAA-B7FF-
3E9AC40DAD10

3. Caxnes, A. M. Lludpossie ycTpoiicTBa u
MUKPOTIPOIECCOPHI : y4eOHOE mocooue st
akanemuieckoro OakamaBpuara / A. M. CaxueB. — 2-¢

u3 ., nepepad. u gomn. — M. : U3narensctBo IOpaiit, 2018.
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http://moodle.kubsu.ru/enrol/index.php?id=372
http://www.biblio-online.ru/book/8B6FE670-B75B-4DAA-B7FF-3E9AC40DAD10
http://www.biblio-online.ru/book/8B6FE670-B75B-4DAA-B7FF-3E9AC40DAD10
http://www.biblio-online.ru/book/8B6FE670-B75B-4DAA-B7FF-3E9AC40DAD10
http://www.biblio-online.ru/book/8B6FE670-B75B-4DAA-B7FF-3E9AC40DAD10
http://www.biblio-online.ru/book/8B6FE670-B75B-4DAA-B7FF-3E9AC40DAD10
http://www.biblio-online.ru/book/8B6FE670-B75B-4DAA-B7FF-3E9AC40DAD10
http://moodle.kubsu.ru/enrol/index.php?id=372
http://www.biblio-online.ru/book/8B6FE670-B75B-4DAA-B7FF-3E9AC40DAD10
http://www.biblio-online.ru/book/8B6FE670-B75B-4DAA-B7FF-3E9AC40DAD10
http://www.biblio-online.ru/book/8B6FE670-B75B-4DAA-B7FF-3E9AC40DAD10

— 139 c. — (Cepus : bakanaBp. AxkageMU4ecKuit Kypc). —
ISBN 978-5-534-04946-6. — Pesxum goctyma : Www.biblio-
online.ru/book/1BE9378D-3F7B-44A0-A1BC-
79BOC8B2EFAE.

Y4eOHO-METOAMUECKHE MaTEpPHAIIb U1l CAMOCTOSITENIbHOM pabOThl 00yYaroIMuXCs
U3 4Yucla WHBAJIUIOB M JIMI C OrPAaHMYEHHBIMH BO3MOXKHOCTAMHU 3710poBbs (OB3)
NPEJOCTaBISIIOTCS. B (opMax, aJalTUPOBAHHBIX K OrPAaHUYEHUSM WX 3I0pOBbI U
BOCTIpUATHS HH(OpMALINH:

JUist T ¢ HAPYIICHUSIMA 3PCHHSL:
— B (JOpMe JIEKTPOHHOTO TOKYMEHTA WU B IEYaTHON (popMe YBEIMUYEHHBIM IIPUPTOM.
JIns in ¢ HapyIIeHUsIMHA CIyXa:
— B (JOpMe AIEKTPOHHOTO TOKYMEHTA WM TIe9aTHOU (hopMe.
Jis U1l ¢ HapyIIeHUSIMU OTIOPHO-/IBUTaTeNIbHOTO anmnapara:
— B (pOpMe IJEKTPOHHOTO TIOKYMEHTA WU Ie4yaTHO! dopMe.

JIaHHBI TIepedYeHbh MOXXET OBITh KOHKPETH3UPOBAaH B 3aBHUCHMOCTH OT
KOHTUHT€HTa 00y4YaroIINXCsl.

3. O0pa3oBaTebHbIE TEXHOJIOTHH

[Tpy u3yyeHUU AUCHIUILTUHBI IPOBOJSATCS CIEAYIOUINE BUABI yUEOHBIX 3aHATUN U
paboT: JIEKINH, MPaKTUYECKUE 3aHATUS, 3alIUTa JJA0OPATOPHBIX PabOT, KOHCYJIbTAIMH C
MpernojaBaTesieM, CaMOCTOsTeIbHAas pabdoTa CTYAEHTOB (M3y4EHHE TEOPETUYECKOTO
MaTepuana, MoJAroToBKa K 1a00paTOPHBIM 3aHATHSIM).

Jns mpoBeneHust OONbIIeH 4YacTH JIGKIIMOHHBIX M TMPAKTUYECKUX 3aHATUN
UCTIOJNIb3YIOTCS MYJIbTHMEIUUHBIE CPECTBA BOCIPOU3BEICHUS aKTHBHOTO COJEPKUMOTO
(3aHsATUST B UHTEPAKTUBHON (opme), TO3BOJAIONIETO CTYAEHTY BOCHPHHUMATH
0COOEHHOCTH M3Y4aeMOW TUCIUIUIMHBI, UTPAIONIUE PEHIaloNlyl0 pOJib B MOHUMAaHUU U
BOCIIPUSTHH, & TaK XK€ B POPMUPOBAHUU MTPOPECCHOHATHHBIX KOMIETEHITHH.

[Ipu mnpoBeneHnn naGOPATOPHBIX pPalbOT CTYACHTHI YaCTUYHO TOTOBATCA U
BBITIONHSIOT YacTh JTA0OPATOPHBIX PabOT IoMa, TaK Kak K KaKI0W paboTe MpuilararoTcs
DIIGKTPOHHBIC BEPCHUU PACCMATPHUBACMBIX B KA4eCTBE MPUMEPOB MPOTPaMM, KOTOPHIE
MOTYT OBITh HCIIOJB30BaHbl KaK IIAOJOHBI JIJIS BBITIOJIHCHUS 3aJaHUM, TO3BOJISIOT
3HAUUTEIBHO COKOHOMHTH BpeMs. Bce paboThl CHAaOXEHBI HEOOXOJUMBIMHU IS
aJICKBATHOTO BOCIIPHUATHS WUTFOCTPALUSIMH W 3aJIaHUSAMH 1T CAMOCTOSITEIIEHOTO
BbINOJTHEHUA. OJTHAKO HE WMes allapaTHBIX CPEACTB OTJIAJKH COCTaBJICHHBIX JIOMa
POrpaMM, CTyJICHTaM TPeOyeTCsl MPOBOJAUTD SKCIIEPUMEHTAIBHBIC U UCCIICIOBATEIBCKUE
3a/layd B KJIacce CICNHATbHBIX JAUCHHUIUIMH (KaK MpaBUIO OTJIAJKa MPOrpaMMHO-
anmapaTHOTO KOMIUIEKCAa - SBJSIETCS Ui CTY/ACHTAa CaMOM CJIOXHOW YacThIO
naboparopHoii pabotsl). [Ipu mpoBeneHnn 1a60paTOPHBIX pabOT CTYAEHTHI MPUCTYHAIOT
K BBITIOJIHEHHUIO 3aJ]aHusl, B3aUMOJICHCTBYs Mex 1y coOoil. [IpenonaBaTenbs KOHTpOIUPYET
XOJ] BBITIOJIHEHUSI pa0OThI KAKJIOTO CTYJEHTA. YTOUHAS X0 PaOOThl, U €CIU CTYACHTHI
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YTO-TO BBIIIOJIHAIOT HC IPABUJIBHO, IMMPCTIOAABATC/Ib IMIOMOIacT UM IMPCOAOJICTh CIOKHBIC
MOMCHTEI, IMPOBEPACT JOCTOBCPHOCTH INOJYYCHHBIX 3KCIICPUMCHTAJIBHBIX PE3YJILTATOB.
[Tocne BBIMOJHEHUS KOHTPOJIBHBIX 3aJaHUK MPHUBEICHHBIX B KOHIIE OMHCAHUSA KaxKJI0W
nabopaTopHOi PabOTHI CTYAEHTH OTBEYAIOT HA TEOPETUYECKHE KOHTPOJIbHBIE U
JIOTIOJTHUTENLHBIE BOMTPOCHI TAKMM 00pa30M 3alluiiasi JIabopaTopHyIO padboTy.

[Io wu3yyaemMoll JHCUMIUIMHE CTYJECHTaM MPEAOCTABIAECTCS BO3MOXKHOCTh
IOJIB30BaThCA y‘-Ie6HO-MeTOI{I/I‘ICCKI/IMI/I MarcpuajiaMu nu PECKOMCHOAIUAMU
pPa3MEIEHHBIMHU B 3JIEKTPOHHON MH(OPMAIIMOHHO-00pa30BaTe/IbHON cpesie MoayabHOro
Huaamuyeckoro OOyuenuss KyOI'Y http://moodle.kubsu.ru/enrol/index.php?id=372 B

pazzaene « MUKpOIPOLECCOPHAs TEXHUKA B ONITHYECKUX CUCTEMAX CBSI3UY.

Koncynpranuu npoBOASTCS pa3 B JBE HEAETU JJIS Pa3bsICHEHUS MPOOIEMHBIX
MOMEHTOB IIPU CAMOCTOSITETbHOM U3YYEHUH BOITPOCOB M3y4aE€MOM TUCIUIIIINHBI.

Takum o0pazom, OCHOBHBIMU o0pa3zoBaTeIbHbIMHU TeXHOJIOTUSIMHU,
HCNOJIb3YyeMbIMH B Y4eOHOM Ipomecce SBJISIOTCHA: HWHTEPAKTUBHAS JIEKIHS C
MYJIbTUMEIUNHON CUCTEMOUN U aKTUBHBIM BOBJICUCHUEM CTYJICHTOB B YUEOHBIN MPOIIECC;
n1a00paToOpHBIC 3aHITHS — Pad0Ta CTY/IEHTOB B PE&XKUMAaX B3aUMOJCUCTBHUS «IIPETIOIaBaTENb
— CTYHOEHT», «CTYJACHT — IMPENOJaBaTEeNb», «CTYAEHT — CTYAEHT». B HPEAMETHO-
OPUEHTHUPOBAHHOU TEXHOJIOTUU 00yUYeHHUs BhIOpaHa — «TE€XHOJIOTHS MOCTAHOBKH IIETIN»; B
JTUYHOCTHO-OPHUEHTUPOBAHHON TEXHOJOTMH OOy4YeHUs BbIOpaHa — «TEXHOJOTHUS
o0ydeHust Kak yueOHOTO HMCCIEAOBAHMS COBMECTHO C MPHUBJICUEHUEM «KOJIICKTUBHOM
MBICIIUTEIPHONU JCSTEIIBHOCTBIO»; Cama Ielaroruvyeckass TEeXHOJIOTHS (PaKTUYECKU
3aporpaMMHUpOBaHa  yuyeOHO-BOCIUTATENBHBIM  TPOIECCOM B BHJAE  CTPOTOM
MOCJIEA0BATEIBHOCTH JACHUCTBUM C MPO3PAYHBIM MOHUTOPHMHIOM II0 BBIITIOJHEHHBIM
MIPAKTUYECKUM 3aJaHUSIM.

Jnsg 5mnm ¢ OrpaHMYEHHBIMM  BO3MOXKHOCTSIMH  3J0pPOBBS  IIPENYCMOTPEHA

opraHusanus KOHCYHLTaL[I/II‘/’I C UCIIOJIB30BAaHHEM 3JICKTpOHHOI71 ITOYTHEI.

4. OuneHouyHble CpeacTBA /IS TEKYHIero KOHTPOJS YCHEeBAEMOCTH M
MPOMEKYTOYHOM aTTeCTALMH.

Texymuii KOHTPOJIL OPraHU30BaH B (popMax: 3alIUTHI JIAOOPATOPHBIX paboOT, B
X0JI€ MPAKTUYECKUX U JAOOPATOPHBIX 3aHITUSAX MYTEM OLICHKHU aKTUBHOCTU CTYACHTa U
PE3yJBTATUBHOCTH €0 IEUCTBHIA.

Hwxe npuBoauTcs mepedens u mpuMepsl U3 GpoHAa OEeHOYHBIX cpeacTB. [TomHbiit
KOMILIEKT OIIeHOUHbIX cpeactB mnpuBoautcs B POC mucuumnuasl b1.B.JIB.05.01

((MI/IKpOHpOHCCCOpHaH TCXHHUKA B OIITUYCCKHUX CUCTEMAX CBA3H).
4.1 (I)OHII OLHCHOYHBIX CPEACTB AJIsl MPOBEACHUA TEKYIIEr0 KOHTPOJIA.
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http://moodle.kubsu.ru/enrol/index.php?id=372

@DOH]1 OLIEHOYHBIX CPEACTB JJIs IPOBECHUS TEKYILIETO KOHTPOJISI COAEPIKUT:
- KonTponbsHbie Bompocsl k 1a00paTopHbIM paboTam.

IIprMep KOHTPOJIBLHBIX BONPOCOB M0 JIA00PaTOPHBIM padoTam

1. Kak mpoucxoauTt nporiecc nepeaaun nHdopmaiuu B 0J0K cxeMe BBOJia — BbIBOA?

2. Kakue ocoObie oTamuns mexay ouommnorexkamu StdPeriph 1 CMSIS?

3. Kak B mukpokontpouiepe STM32F406 dhopMupyrOTCS TaKTOBBIE YaCTOTHI IIMHHBIX
npeobpasoBarteneit APB1 u APB2?

4. KakoBo MakcuMallbHO€ M MHUHHUMAJbHOE BpeMs cpalaThIBaHUS MpPEPBIBAHUS TPU
UCIIONIb30BaHUM cucTeMHOro TtaiiMepa B STM32F406 ecnum udactoTta TaKTHUPOBAaHMS
FSYSCLK =48 MI'u?

5. B yem pazuauna mexay untrepdeiicamu USART u UART?

6. 3aueM HeoOxoauMbl Tipu ucnoiab3oBaHuu UART npepsiBanus mo mpuemy JaHHBIX, a
TaKXe 1o nepeaadn’?

7. Ot yero moxet TaktupoBaThcst RTC B STM-32?

8. Ecin y Bac ectb 10-Tu OutHbil ALl nocnenoBarenbHOro NpuOIMKEHNUS U ONOPHOE
Hanpspkenue 3 B, Oyayt nu urymsl AL 6onbmie 0.003 B?

9. Ecm BaM HyxHO onudpoBbeiBaTh curHain yactorou f = Skl'1 ¢ morpemuocteio 30MB
npu onope 1.8B kakoii u3 ALII BeiGepeTe u mouemy?

10. Yto coboii mpeactasnsier DMA u B uem npeumyiiectna?

11. [Ins yero ucnonp3yeTcst CTeK MPOTOKOJI0B Haxoasamuecss B LWIP?

12. Korna u 3auem ucnoib3yercs otBet «HTTP/1.0 200 OK»?

13. B uem paznuna mexay MII u RMII mmnoi?

14. Kakoit pexum pabotsl mukpokontpoiiepa ¢ CAN wuHTepdeiicom myurne
WCIIOJIB30BATh JJIs MTPOCITyIMBaHus KHbI? [louemy?

15. Onumure nocienoBaTeIbHOCTh GyHKIMU pueMa qaHHblie o CAN —mmHe?

16. Onumure pusnueckuit maTEpdeiic nepeaaun 1anHbIx Mexay CAN-moxynsmMu?

Ilepeyenb KoOMIeTeHIUI (YACTHM KOMIETEHIUI), TNpPOBepsieMbIX OLEHOYHBIM
CpPeACTBOM:

I1K-30 - cmocoOHOCTHIO MPUMEHSTH COBPEMEHHBIE METOJIBI OOCITY’)KUBAaHHS U PEMOHTA!
3HATh AITOPUTM pabOTHI MOCIIE0BATEILHON MIMHBI JaHHBIX [2C 17151 CBSA3M UHTETPAIbHBIX CXEM;
CXEeMBl TOJAKIIIOYEHHUS K pasnuuHbiMu nepudepuitneiMu - yerpoiictBamu  Ethernet, CAN,

MicroSD; anroputm pa6otel U Mmeronbl mnepenaud gaHHeIx USART u UART; ocHOBBI
TEXHOJIOTMM MakeTHOM mnepenaun AaHHbIX Ethernet, mporokxonsr ARP, ICMP, IP, ctpykrypy
UDP coob6menusi, crtpykrypy TCP coobmennss m HTTP 3ampoca; Buasl mpepbIBaHUN
MUKPOKOHTPOJIJIEPA, UX MPUHIMI JIEUCTBHS, BEKTOPbI IPEpPbIBAHUS, PETUCTPHI YIpaBICHUS

NpEepbIBAaHUAMU, MTPHUHOUIIBI TAKTHUPOBAHUA W 3aAaHUSA YaCTOT TAKTHPOBAHUSA; OCHOBHLIC
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(GyHKIMOHATBHBIE AJIEMEHTHl HHTETPUPOBAHHOM cpenbl pa3pabotku Keil puVision; ocHOBBI

HallMCaHUA IMPOIrpaMm I MUKPOKOHTPOJIJICPOB Ha A3BIKC C.

Kpurepuii oneHku:

JlaGopatopHasi paboTa cUMTaeTCs BBIMOJIHEHHOW €CIHM CTYACHT MPEeIOCTaBUI B
TpeOyeMOM B ONHMCAHMM JTAOOPATOPHOM padOTHI BUJIE BBHINOJIHEHHBIE 3ahauu. M3 Bcex
3aIJIaHUPOBAHHBIX JJaOOPATOPHBIX padOT CTYACHT 00s13aH BBIMOIHUTH He MeHee 80%.

4.2 @oHI OIEHOYHBLIX CpPeIACTB ISl TNPOBEAEHUSI TMPOMEKYTOYHOI
aTTecTAluH.

®OoHJT OLIEHOYHBIX CpCACTB IJIA IIPOBCIACHUA HpOMG)KYTO‘-IHOﬁ aTTcCTalluu
COACPKUT KOHTPOJIbHBIC BOIMPOCHI U MMPAKTHYCCKUC 3alaHUA B BUJC 3aaa49 BBIHOCHUMBIC
JJIA OICHUBAHUA OKOHYATCIIbHBIX PC3YJIbTATOB 06y‘-ICHI/I$I 10 AUCHUIIIINHC.

Bonpochl U npuMepbl THNMOBBIX MPAKTHYECKHUX 3a/IaHUI, BBIHOCMMbIE HA 3a4eT B 8-
M ceMecTpe MO AucCHUIIMHE «MHKpONpoueccopHasi TeXHHKAa B ONTHYECKHX
cUCcTeMax CBSI3W» Ui HampaBieHus: moarotoBku: 11.03.02 MHPpOKOMMYHHUKAITMOHHBIC
TEXHOJIOTUM W CHCTEMBI CBs3H, Mpoduiab "ONTHYECKHE CHCTEMBl M CETH CBS3H"
(mpoMeXyTouHasi aTTECTallds MOXXET ObITh BBICTaBICHA IO PE3yJbTaTaM YCHEIIHOTO
BBITIOJTHCHUS 3aJaHul J1abopaTOpHBIX pPabOT C y4EeTOM aKTUBHOCTH CTYyJEHTa Ha
MPaKTUYECKUX 3aHATHUIX U IMOCEIICHHUS JISKITHH)

1. OOwbscHuTe, KaKk OTHOCATCA JAPYr K JPYry CIEIYIOUIMe KIIOUYeBble KOMIIOHEHTHI
poytepoB cepun MX dupmer Juniper: PFE, FPC, DPC, MPC, MIC, PIC, SCB, RE,
Trio-uuncer. Hapucyiite 6J10K-CXeMbl TIOSCHSIONIUE UX B3aUMO/ICHCTBHE.

2. Jlaiite onpenenenue nousaTuto Plane (maitn) B poyrepax cepuu MX ¢upmsl Juniper.

3. Ilosicaute pabory SDH Mynbrumiekcopa Ha MOpUMEpEe CTPYKTYPHOU CXEMbl C
ucronb3oBanneM Mukpocxem Intel LXT6251, LXT344, LXT6155, LXT6282 Ha
riate manupos 21E1.

4. OnuuuTe OCHOBHBIE amllapaTHbIe OTJIMYas NPU BBIMOJIHEHUH MaplIpyTU3aTOpamMu
cBoux QyHkuui mexay miatpopmamu Cisco 7200 u Juniper cepun MX. TTouemy
OpU  YBEIMYEHHHM KOJIMYECTBA HACTPAWBAEMBbIX (UIBTPOB Ui  OTCEUEHUS
HexkenatenpHoro tpaduka B Cisco 7200 cepuu pe3ko YMEHBIIACTCS MPOIYCKHAs
CIOCOOHOCTH, a B cepuu 7600 Cisco u 8 MX cepuu Juniper — He yMeHbIIIaeTCs.

5. OmnuummTe cxXeMbl U 3Talbl IPOrpaMMHUpPOBaHUS MUKpPOKOHTposmiepoB STM32F4.
Kakune oco6pie oTnums mexay oubmmuorexkamu StdPeriph u CMSIS?

6. Urto cob6oit mpencraBiser DMA wuw jmas  d9ero Tmpoieccop  BBOJA-BBIBOJA
noaJepkuBaeT pexxuMm DMA, u Ui yero npuMeHsIeTcsl peXuM IpsIMOro J10CTyIa K
namatu DMA?

7. IlpepbiBaHUsS MUKPOKOHTpOJIEpA U JUJIS 4ero NMpuMeHstoTcs. OCHOBHbIE HCTOYHUKU
npepbiBaHuil. OuepeAHOCT, 00pabOTKM  MpepbIBAHUNM TMPU  BO3HUKHOBEHUU
HECKOJIbKUX NPEPBIBAHUI OJJHOBPEMEHHO.

8. Ilpennasnauenue MukpokoHTpoiuiepa ENC28J60. Wurepdeiic compsikeHus.
Aunroput™ ynpaBieHuss MUKpokoHTposuiepom ENC28J60. Ilepemaua maHHBIX OT
ENC28J60 no ethernet-untepdeiicy.
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9. IIporokon UDP. Crpykrypa UDP-neiitarpammbl 1 npegHa3zHadeHue mosieid. Kakoit
dbopMaT UMEIOT AaHHbBIE, MOJIy4aeMble MUKPOKOHTpOJUIepoM oT ethernet-unna mpu
npuéme JaHHbIX 1o npotokoiay UDP? Otinuune npotokona UDP ot TCP npoTokona,
IIPEUMYILECTBA U HEAOCTATKHU.

10. IToptel BBOma-BeiBoga obmiero HasHauenus GPIO. Kak mnpoucxomut mporiecc
nepenayn uHopmanuu B OJIOK CXeMe BBOJIa — BBIBOJIa MHKPOKOHTpOJUIEpa
STM32Fxxx?

3aoaua Nel

['panu1ibl MPON3BOUTENLHOCTH OOOPYIOBAaHUS 3aBUCSAT OT JBYX IapaMETPOB:
MaKCUMaJbHON CKOPOCTH OOpabOTKH MAKETOB M MPOIYCKHOU criocoOHocTH OydepHoit
namsTu. Trio-yuncer poyrepa Juniper MX80 umeer ckopocTh 00paOOTKM 55 MIH.
MAaKeTOB B CEKYHJY, a MpOIyckHyl crnocoOHocTh 70 I'6ut/c. Omnpenenuth KakoBa
IPOIYCKHAsi CIIOCOOHOCTh BBIpaXXEHHast B 1'OMT/Cc poyTrepa, ecin uyepe3 HeEro OynyT
TUIOTETHYECKH TMPOXOJUTHh TOJNBKO 96-0ailiToBhle makeThl? A eciu 64-x OalTOBBIE
nakeTsl? (Pacuér Bectu ¢ ydu€rom, TOro, 4tro makeTwl ethernet, ciemoBaTenbHO K HUM
HY)KHO TIpu0OaBisATh ethernet-3aromoBok mo 38 Gaiit.)

3aoaua Ne2

B poyrep MX240 ¢upmsr Juniper BcraBiensl 18e SCB u nse MPC-3D-16XGE-
SFPP. KakoBo konnuectBo Plane (msitHoB) B 3ToM ciyuae? A eciu oany SCB 3aMeHUTh
Ha MPC?

3aoaua Ne3

Bel pemmnu wucnonb3oBaTh 24-x OuTHbIM curma-gensta ALl AD7190 nns
onM(ppoBKH aHaANOroBoro curHana. CoOcTBeHHBbIE HIymbl TpeoOpazoBanust ALl He
MPEBBIIAIOT BOCBMH MIIAIIUX pa3psiioB. [Ipyu 3TOM mIyMbl HCHOJB3yEeMOTO OMOPHOTO
HMCTOYHUKA MUTaHUSI HOMUHAJIOM Tpu Bosbra coctaBisitor 30 mukpo BosbT. Onpenenure
a0COJIIOTHYIO TIOTPEITHOCTh €AMHUYHOTO MPeoOpa30BaHUs MIPU U3MEPEHUU HAMPSIKCHUS
¢ koHTpoJsibHOU Touku 1,500001 BonbTa.

3aoaua Ned

Be1 HamMepeBaeTech HCIIOJIB30BaTh CHUCTEMHBIM TaWMEpP MHUKPOKOHTpOJUIEpa
STM32F406. IMoakmoun O6ubnuotexy StdPeriph, B HacTpolikax mnpoekTa 3HaYeHHE
SystemCoreClock=SYSCLK. Kakoe 3naueHue HyxHO yka3ath B SysTick Config(=?),
Mo, Npi, Ppi, uro6sr Be13oB (ynkium npepeianus SysTick Handler ocymectsusncs
KkaxJiple 200 MUJUTUCEKYHI.

3aoaua Ne5

Bel  cobupaerecr mnpu momomu IMdpoaHamoroBoro mpeoodpazoBarens B
MukpokoHTposiepe STM32F4 renepupoBaTh CUHYCOMJAJIbHBIM CUTHAJI aMIUIMTYI0U |
Bosbt 1 yactoToit 8kI'11 Ha BeIBOJiHOM HOXKKEe PA4. J[ng yero ucnosp3yete cBsisb DMA u
DAC (nepssiii Mmonysb LAII), a Takxke oguH U3 cucTeMHbIX TaiimepoB. JlanHbie B DAC
[UKJIMYECKH TepechulaloTes U3 16-tu aapecHoro Oydepa: T.e. HMUKIUYECKH MEHSIEM
aJipec NaHHBIX B Oydepe, yBenIW4yMBas €ro Ha CAMHHIY KaXKIbIH pa3 MpPH yCIEITHOU
nepenaun 13 DMA B DAC mno cpabateiBaHuIO cucTeMHOro Taiimepa. Kakum momxeH
OBITh BBICTABIICH NEPHO/] (MIEpeMEHHAas1) cpadaThIBaHKUS CHCTEMHOTO TaliMepa eCliu TpeT
JeNUTENh paBeH eauHule, yacrota APB1 mmubl MukpokoHTpoiiepa paBHa 48 MI.
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Kaxkue 3HaueHUs1 TOJDKEH coqiepkaTh Oydep, eciin MaKCUMaJIbHOE 3HaUeHNE HAMPSIKCHUS
Ha Bbixojie LIAIT paBHo 3 BosbTam.

IlepeyeHbr KoOMMeTeHIUH (YACTH KOMIETEHIHii), TNPOBEPSAEMbIX OUEHOYHBIM
CpeacTBOM:

[T1K-30 - crnocoGHOCThIO MPUMEHSATH COBPEMEHHbBIE METOAbI OOCIY)XKMBaHUS MU PEMOHTA: 3HATH
ITOPUTM Pa0OTHI OCIEI0BATENBHOM NHBI NaHHBIX [2C A5 CBSI3M MHTErPAJIbHBIX CXEM;
CXeMbl MOAKIIOYCHHS K pa3auudbiMu  nepudepuiinsiMu - yerpoiictBamu  Ethernet, CAN,
MicroSD; anroputm pabotel W Mmeronabl mnepemaud gaHHbix USART u UART; ocHOBBI
TEXHOJIOTHH IMaKeTHOW mepenaaun naHHbIX Ethernet, mporokonst ARP, ICMP, IP, ctpykrypy
UDP coobmenus, crpykrypy TCP coobmennss m HTTP 3ampoca; Buabl mpepbIBaHUN
MUKpPOKOHTPOJUIEpA, UX MPUHIUN JEHCTBHUS, BEKTOPHI IPEPBIBAHMS, PETUCTPHI YIpPaBICHUS
MPEPHIBAHUSIMY, TPHHIMIBI TAKTHPOBAHHWS W 3aaHUs YacTOT TaKTUPOBAHHS, OCHOBHBIE
GbyHKIIMOHAIbHBIE 3JIEMEHThl MHTETPUpPOBaHHOU cpenbl pa3pabotku Keil pVision; ocHOBBI
HaIKCaHUsI MPOTPAMM JIJIs MUKPOKOHTPOJUIEPOB Ha s3bike C; yMETh NMPUMEHSTH IIUHY JaHHBIX
12C B ycTpoiicTBax, mpeaycMaTprUBaIOUINX MPOCTOTY pa3pabOTKU, JOCTYI K HU3KOCKOPOCTHBIM
LIAII/ALII, yrenune mHpOpPMALUU C JATYNKOB MOHUTOPHHTA M JUATHOCTUKUA OOOpPYIOBAaHHSA,
MH(GOPMALIMOHHBI 0OMEH MEXIY MUKPOKOHTPOJJIEpaMHU; OPTaHU30BBIBATH MPHUEM U Iiepenady
uHpopMaMu K U OT MHKPOKOHTposuiepoB, uepe3 Ethernet unrepdeiic; peann3oBbIBaTh
npotokonsl ARP, ICMP, IP, UDP, TCP, HTTP Ha ucnonbs3yembix B J1a00paTOpHBIX paboTax
MHUKPOKOHTPOJUIEpax;B mporpaMmHoM mnakere Keil pVision cocTaBimsTe mporpamMmsl st
UCIONB3YEMBIX B J1a0OpaTOpHBIX paboTax MHKPOKOHTpoiiepoB Ha ocHoBe ARM sapa,
OPOBOJIUTH MPOIENypy NPAKTUYECKOH HATypHOH OTIagKu paboThl KoJa;0lu(ppOBBIBATH
AQHAJIOTOBbIE CHTHAJBbl C TOMOIIBIO BCTPOCHHBIX B MHUKpOoKOHTpoiiepsl AlIll, mnepenauy
OLIM(POBAHHOTO CUTHAJIa HA BHEIIIHEE YCTPOWCTBO; BJIa/IeTh HAaBbIKAMU HAlMCAaHUS [IPOrpaMM Ha
s3pike Cu nnss ARM mukpokoHTposuiepoB B cpene Keil pVision, peann3oBaTh anmapaTHYO
nepenauay uHpopmanuu o uaTepdeiicam: UART, 12C, SPI, CAN, Ethernet. I1K-31 ymenuem
OCYIIECTBIISITh MOWCK U YCTPAaHEHHE HEUCIPABHOCTEW: 3HATh MPUHIUIBI PaOOThI, TEXHHUECKHE
XapaKTEepUCTUKU U KOHCTPYKTHBHBIE OCOOEHHOCTH, OCHOBBI HPHUHLMIIOB IOCTPOEHUS
BBIUMCIUTENHFHON YacTH HMU(POBBIX CUCTEM YMpaBlIeHUS U pabOThl (HYHKIIMOHATBHBIX OJIOKOB,
BXOJIALINX B €€ COCTaB; YMETh BBIOMPATh ONTHUMAJIbHBIE C TOUKH 3PEHUS PELLIEHUS! TOCTaBIEHHON
3a/ladyd  TUIOBBIE allapaTHble peHIeHUs [UIS pealu3alid  JIJIEKTPOHHBIX  YCTPOICTB;
MCIIOJIb30BaTh U3MEPUTENbHbBIE TPUOOPHI NPHU MOMCKE U YCTPAaHEHUU HEUCIIPaBHOCTEH, a TaK ke
MpPOBEPKH  pabOTOCIIOCOOHOCTH — alMapaTHO-MPOTPAMMHBIX CXeM M OJIOKOB;  BIAJETh
MPaKTUYECKUMHU HAaBBIKAMU OKCIIEPUMEHTAJIBHBIX HCCIEJOBAaHUNW W HMHCTPYMEHTAIBHBIX
WU3MEpPEHUI NI TPOBEPKU M OTJIAJKU CHHTE3WPOBAHHBIX W TOTOBBIX YCTPOMNCTB; HaBBIKAMU
paboThl ¢ KOHTPOJBHO-M3MepuTenbHONH ammaparypoil. I1K-32 - cmocoOHOCTBIO TOTOBUTH
TEXHUYECKYI0 JIOKYMEHTAllMI0 Ha PEMOHT M  BOCCTAHOBJIEHHE pPabOTOCIOCOOHOCTH
MH()OKOMMYHUKAIIMOHHOTO 00OpYJOBaHMSA: 3HATh CHELMATU3UPOBAHHBIE TPOILIECCOPHI B
CpeACTBax CBS3M; YMETh IOHUMAaTh TEXHUYECKUE OMMCAHUS Ha PAIMOTEXHUYECKNE KOMIOHEHTBI
MIPEACTABISIEMBIE MX TTPOU3BOJAUTENISIMA U YMETh COTJIACOBBIBATH BXOJIBI U BBIXOABI IIU(PPOBHIX U
AQHAJIOTOBBIX YCTPOMCTB MO HUM; BIIAJeTh HaBBIKAMH OCYIIECTBISATH COOp U aHAIU3 MCXOMHBIX
JaHHBIX JUIS pacdeTa M IPOEKTUPOBAHHUS JETalel, Y3J0B U YCTPOMCTB PaJIUOTEXHUYECKHX
CHUCTEM MO TEXHUYECKHMM OINHCAHUSAM OT IPOU3BOAMUTENS U TMOJb3YACh CHELUATU3UPOBAHHOU
JIUTEPATYPOU.

Kpurtepuii onenku:

O1eHKH «3a4yeT» 3aCIyKHBAeT 00YyJalOIIUIiCs KOTOPbIM, KAK MUHUMYM, TTOKa3ajl
3HaHHUS OCHOBHOTO Y4YeOHOro Marepuania B 00beMe, HEOOXOIUMOM [UIsl JabHEUIEH
yuebbl W mpencrTosdmeil paboTel Mo npodeccuu, CHpaBISIIOIIUNACA € BBIIOJHEHUEM
NPAaKTUYECKUX 3aJaHui, MPedyCMOTPEHHBIX IPOrpaMMON, 3HAKOMBIX C OCHOBHOM
JUTEPAaTypol, pPEKOMEHIO0BaHHON mporpammoi. OueHka "3ayer" BbICTaBIsAETCSA
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00y4YaromuMcsi, JTOMYCTUBIIUM MOTPEIIHOCTH B OTBETE HA 3a4e€Te U IMPHU BHIIIOJIHEHUU
NPAKTUYECKUX 3a/JlaHUi, BBIHOCUMBIX Ha 3a4eT, HO OO0JIaaloIUM HEeO0OXOAUMbIMU
3HAHUSIMA M YMEHUSAMH JUIsl WX YCTPaHEHUsS NPU KOPPEKTUPOBKE CO CTOPOHBI
IpenojaBaTes.

OneHka «He 3a4TEeH0» BBICTABISETCS OOydaromemycs, OOHapyKUBIIEMY
CYILIECTBEHHbIE TPOOENbl B 3HAHUAX OCHOBHOI'O MPOTPAMMHOTO Marepualia 1o
TUCUUIUIMHE,  JIONYCTUBIIEMY  MNPUHIMINHAIbHBIE  OMIMOKM B BBINOJHEHUU
OPEeIyCMOTPEHHBIX MPOTrpaMMON  MPAKTHMUECKUX 3aJaHuil  (OTCYTCTBUE 3HAHUU
3HAYUTENBHON YacTH MPOrpPaMMHOTO MaTepuaja; HeMIOHUMaHUE OCHOBHOTO COACpXKaHUS
TEOPETUYECKOTO MaTrepHualla; HECIOCOOHOCTh OTBETUTh HA YTOUHSIOIIHWE BOIPOCHI;
HEYMEHHE MPUMEHITh TEOPETUUYECKHE 3HAHHUS TPH PEIICHUHU TMPAKTHUYECKUX 3a]ady
JOTTYCTUBIIEMY MPUHIIUIHAIBHBIE OIIMOKH, KOTOPbIE HE MO3BOJISIIOT €My IMPOJOJIKUTH
oOydeHHe WU TPUCTYNUTh K TMPAKTHUECKOW MpodecCHOHATbHON NeATeIbHOCTH 10
OKOHYaHUU O0Opa30BATEIBHOTO YUPEXKIEHUS ©O€3 TOMOJHUTEIbHBIX 3aHATUU 10
COOTBETCTBYIOUIEH NUCIUILIIUHE).

O1eHOYHBIE CPENCTBA JJIsl MHBAJIHUIOB | JIMII C OTPAaHUYEHHBIMUA BO3MOXKHOCTSIMHU
3I0POBbSI  BBIOMpAIOTCS C  YY4€TOM WX  HWHIUBUAYAIBHBIX  TCUXO(MU3HUECKHX
0COOEHHOCTEH.

— TIpU HEOOXOAMMOCTH WHBAJUIAM M JIUIAM C OTPAaHUYCHHBIMU BO3MOKHOCTSIMU
3I0OPOBBSI MMPEAOCTABIACTCS JONOTHUTEIHLHOE BPEMsI TS TTOATOTOBKH OTBETA;

— TMIPU TIPOBEJICHUU MPOIEAYPHl OIEHUBAHUS PE3yIbTaTOB 0O0YUYECHUSI UHBAJIUIOB U
JIMI] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbs TIPEyCMATPUBAETCS HCIIOIH30BAHUE
TEXHUYCCKHX CPEACTB, HEOOXOJUMBIX KM B CBS3M C UX WHIAUBUIAYATbHBIMU
OCOOCHHOCTSIMH,

— Ipu HEOOXOIMMOCTH JJisi OOy4YaIOUIMXCsS C OrPaHMYEHHBIMH BO3MOKHOCTSMU
3JI0pPOBbS M MHBAJIMJIOB IPOIIEIypa OLIEHUBAHMS PE3YJIbTATOB O0yUYEHUS O JUCIUILTUHE
MOJKET MPOBOAMTHCS B HECKOJBKO ITAIOB.

[Iponienypa olleHMBaHUSA  PE3yAbTATOB OOYYEHHS WHBAIAIOB H  JHUI[ C
OTpaHUYEHHBIMU BO3MOXHOCTSIMHU 3JI0POBbSI TI0 JUCHUIUIMHE (MOIYIIIO) MpeIycCMaTpUBACT
npenocTaBieHre nHGOpMaIu B (opMax, aanTUPOBAHHBIX K OTPAHUYCHHUSM UX 370POBBS
Y BOCTIpUATHS UHPOPMAIIUH:

JUjist TUI ¢ HapyIICHUSIMU 3PEHUS:

— B IIeYaTHOM popMe yBEIUUEHHBIM MIPUPTOM,

— B JOpMe AIEKTPOHHOTO TOKYMEHTA.

JUJist TUTT ¢ HApYIIEHUSIMA CITyXa!

— B 1e4aTHoil opme,

— B JOpMe AIEKTPOHHOTO TOKYMEHTA.

JIJist ATl ¢ HApYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO amnmapara:

— B Ie4aTHoil opme,

— B (pOopMe IIMEKTPOHHOTO TOKYMEHTA.

JIaHHBI TIepeYeHbh MOXET OBITh KOHKPETH3UPOBAaH B 3aBHUCHMOCTH OT
KOHTHUHI'€HTa 00Yy4aroIInXcs.

5. TIlepeyeHb OCHOBHOW ¥ JONOJHHMTEJbHON y4YeOHOW JHTepaTyphl,
HEe00XO0AMMOM )i OCBOCHUS TMCUUILIUHBI (MOMYJIs1).

5.1 OcHoBHas JIUTEpaTYypa:
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cTyneHToB By30B / B. f. Xapros. - M. : Akagemus, 2010. - 351 c.

4. MukpomnpolieccopHas TEXHUKa B CUCTEMaXx CBSI3U: JabopaTopHbIi nmpakTukyM / A.C.
Jleruenko, K.C. Kopotkos, H.A. fIkoBenko, A.A. babenko. — Kpacnonap: KyOanckuii
roc. yH-T, 2018. — 194 c.

JUis OCBOEHHUS JAMCUUIUIMHBI MHBAJWAAMU U JIMLHAMH C OrPAaHUYEHHBIMU
BO3MOXXHOCTSIMU 3JIOPOBbSl MMEIOTCS W3/1aHHUA B DJIEKTPOHHOM BHJIE€ B 3JEKTPOHHO-
oubnanoreunsix cucremax «Jlaup» u «tOpaidty.

5.2 lonosiHUTEIbHAS JIATEPATYypA:

1. llleneros, A. I'. Ilpeobpa3oBaHre U3MEPUTENbHBIX CUTHAJIOB : YUEOHUK U MPAKTUKYM
JUIs akagemudeckoro OakamaBpuarta / A. I'. Illeneros, F0. H. JIpsuenko ; mox pen. A. T
[[leneroBa. — M. : WUzpmarenbctBo IOpaiit, 2018. — 270 c. — (Cepusa : bakanasp.
Axanemuueckuii kypc). — ISBN 978-5-534-01177-7. — Pexxum noctyma : Www.biblio-
online.ru/book/9672D190-AD3A-4104-AFCA-AE83BB53DF58

2. bepnun, A.H. OcHoBHbIe npoTtokoibl MHTEpHET : yueOHoe nmocobue / A.H. bepnun. —
Mocksa : UntepHeT-YuuBepcurer Mudopmanmonnsix Texnonoruit, 2008. — 504 c. ;. —
ISBN  978-5-94774-884-0 ; To ke [DOnektponssiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=232986

3. HoBuxos 1O. B. OcHOBBI MukpomnporeccopHoii TeXxHuku [ TekcT] : yaeOHOe mocooue /
1O. B. HoBukos, I1. K. CkopoGoraroB. — 3-¢ u3a., ucnp. — M. : Untepuer-YHuBepcuteT
Nudpopmanmonnsix Texnonoruit : BUHOM. JlaGopartopust 3Hanuii, 2006. - 357 c.

4. MUKpONpOIleCCOpHas TEXHUKAa B ONTHYECKHX TEIEKOMMYHUKAIMOHHBIX CHUCTEMaXx:
nabopatopubslii mpaktukyM. / Ilmotuuun M.IL., A.C. JleBuenko, H.A. SlkoBenko, B.A.
Hukutun/ Kpacnonap. Kybanckwuii roc. yu-1, 2014. 112¢. ISBN 978-5-8209-1015-9

5. Huxynwckuit .E. Ontuyeckue nntepdeiicbl nndpoBbIX KOMMYTAIIMOHHBIX CTAHLIUHN U
cetu goctyna [Tekcr] / . Hukynsckuit. — M. : Texnocdepa, 2006. - 251 ¢

6. CmuprOB, FO.A. OCHOBBI MUKPOSJIEKTPOHUKH W MUKPOTIPOIIECCOPHOM TEXHUKH
[DnexTponHbIii pecype] : yueb. mocodue / FO.A. Cmupnos, C.B. Cokonos, E.B. Tutos. —
OnekTpoH. AaH. — Cankrt-IletepOypr : Jlanb, 2013. — 496 c. — Pexxum gocryna:
https://e.lanbook.com/book/12948.

7. KanaueB, A.B. MHorosepHbie iporieccops : yaebnoe nocooue / A.B. Kamaues. -
Mocksa : UnaTepHet-YHuBepcuter Unpopmanmonnsix Texnomornid, 2011. - 248 c. -
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ISBN 978-5-9963-0349-6 [DOnexrponHbIii pecypc] — Pexum mocrtyma. - URL:
http://biblioclub.ru/index.php?page=book&id=233103.

6. [lepeyeHn pecypcoB HH(POPMANMOHHO-TEJTEKOMMYHUKAIIMOHHOMH ceTH
HNuTepHeT, HEOOXOAUMBIX IJIS OCBOCHUS TUCHMILIUHBI (MOXYJISA).

1. DnexkTpoHHas nH(pOPMalMOHHO-00pazoBaTeNbHas cpena MoaynpHoro JluHaMm4ecKoro
Oo6yuenns KyoI'Y — pazgen «MuKpompoleccopHasi TEXHHKAa B ONTHYECKUX CHCTEMax
cesi3m» http://moodle.kubsu.ru/enrol/index.php?id=372

2. Reference manual STM32F405/415, STMB32F407/417, STM32F427/437 and
STM32F429/439  advanced ARM®-based 32-bit MCUs STMicroelectronics
[DnexTponHbIit pecypc] ‘http://www.st.com/st-web-ui/static/active/en/resource/
technical/document/ reference_manual/ DM00031020.pdf?s_searchtype=keyword

3. DnekrponHo-oubmuoreunas cuctema JIAHbD: https://e.lanbook.com

4. Dnexrponnas 6ubamorexa FOPAWT: www.biblio-online.ru

5. DP83848C PHYTER® - Commercial Temperature Single Port 10/100 Mb/s Ethernet
Physical Layer Transceiver / National Semiconductor 15 September 2005// (Engl.). —
URL.: http://www.gaw.ru/pdf/NS/Ethernet/ Phisical/DP83848C.pdf

6. LwIP TCP/IP stack demonstration for STM32F4x7 microcontrollers, July 2013 //
(Engl) — URL.: http://www.st.com/content/ccc/resource/technical/
document/application_note
/td/5d/64/ct/7¢/38/4¢/30/DM00036052.pdf/files/DM00036052.pdf/jcr:content/translation
s/en.DM00036052.pdf

7. MeToanueckue yKazaHus J1Jisi 00y4aromuxcsl 1o 0CBOEHM IO JUCIUIIIMHBI (MOTYJIA).

Jlekuust sBIsieTCsl ONHOM W3 (OpPM H3YUEHHS TEOPETUYECKOro Marepuaia I1o
JUCHUIUIMHE. B Xoze JEeKIIMOHHOrO Kypca IPOBOAMTCS W3JIOKEHHE COBPEMEHHBIX
HAYYHBIX MOJXOJIOB M Teopuil. B TeTpaau st KOHCTIEKTUPOBAHUS JIEKIIUNA HEOOX0IMMO
UMETh TOJs, TJe IO XOAy KOHCIIEKTHPOBAHHUS JEJAal0TCs HEOO0XOAMMbIE MOMETKH.
3anucu JOJKHBI ObITh M30MpATENbHBIMU, IOJHOCTHIO CIEAYeT 3alUChIBaTh TOJBKO
ompeneneHnsa. B KOHCIEKTe NPUMEHSIOT COKpAIICHUE CJIOB, YTO YCKOPSIET 3aluCh.
Bomnpocsl, BO3HUKaIOIKE B XO1€ JIEKIIUU, PEKOMEHIYETCS 3aIIMChIBATh HA IIOJIAX U I10CIIe
OKOHYAaHMS JICKIIUH OOpaTUTHCS 3a paszbsiCHEHHWEM K mpenojaBatento. HeobOxommmo
aKTUBHO paboOTaTh C KOHCIIEKTOM JIEKI[MH: IOCJI€ OKOHYAHUS JIEKIUU PEKOMEHIYeTCs
MIEPEYNTATh CBOU 3aAIIMUCH, BHECTU NONIPABKHU U JIOIIOTHEHHS.

OnHuUM U3 OCHOBHBIX BUOB JICSITEIBHOCTH CTYJIEHTA SIBISIETCS CAMOCTOATENIbHAS
pabora, KoTopas BKJIIOYaeT B cels M3ydyeHUe JIEKIMOHHOTO MaTepuasa, y4eOHUKOB U
y4eOHBIX TOCOOMH, MOATOTOBKHU K BHITIOJHEHHUIO TJa00OPaTOPHBIX padoT.

Meroauka  camMOCTOSATENbBHOW ~ pabOThl  MPEIBAPUTENIBHO  Pa3bICHSETCS
MPEINOJABATEIEM U B MOCIECAYIOIIEM MOXET YTOYHATHCS C Y4ETOM HHIAMBHUAYAIBHBIX
ocobeHHocTe! CTY/ICHTOB (pekoMeHJauu  pa3MelleHbI B DJEKTPOHHOUI
uHpopMaIMOHHO-00pa3oBaTeabHON cpene MoaymnbHoro [unamuueckoro OOydeHus
Kyol'Y — pazmen «MukporporeccopHas TEeXHHKA B ONTHYECKHX CHUCTEMaxX CBSI3H
http://moodle.kubsu.ru/enrol/index.php?id=372). BpeMs ©u MeCTO CaMOCTOSATEIBHOM
paboThl BBHIOMPAIOTCS CTYIEHTAMU MO CBOEMY YCMOTPEHUIO C YYETOM PEKOMEHIAllHii
npernojaBaTessi B BUJE IUIAHA CAMOCTOSITENIbHOM paloThl cryneHTta. IlnanupoBaHue
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BPEMEHH Ha CaMOCTOSITENbHYIO pPaboTy, HEOOXOJMMOr0 Ha W3yYEeHHE HACTOSIICH
JUCLUUIUIMHBI, CTyJAE€HTaM JIydllle BCEro OCYUIECTBIATbH HA BECh  CEMECTp,
npeaycMaTpuBasi TpPU  3TOM PEryisipHOE TIOBTOPEHHE MPOWJEHHOIO Marepuana.
CamocTtosTenbHyI0 paboTy HaJ AUCHUIUIMHON ClelyeT HayuHaTh C HU3y4YeHUS
MPOrpaMMBbl, KOTOpasi COJIEP>KUT OCHOBHBIE TPEOOBAHUS K 3HAHUSIM, YMEHHSIM M HaBBIKAM
oOydaembix. OOs3aTeNbHO ClIEIyeT BCIIOMHUTh PEKOMEHAAIMH MPENOoaBaTensi, JaHHbIE
B XOJI€ YCTAHOBOYHBIX 3aHSATUU. 3aTeM ClIelyeT MPUCTYHaTh K HU3YUYEHUIO OTACIIbHBIX
pa3ziesioB U TEM B MOPSAIKE, IPELYCMOTPEHHOM MPOTPAMMOM.

[TonyuuB npencraBieHrue 00 OCHOBHOM COJIEp>KaHUU pas3fiesia, TeMbl, HEOOXOAMMO
U3YYUTh MaTepHall MO TEeMe, U3JI0KEHHbI B ydeOHuke. llemecooOpa3sHo cocTaBUTH
KpaTKUI KOHCHEKT WM CXEMY, OTOOpPa)KalOIIyI0 CMBICT U CBSI3M OCHOBHBIX MOHSITHI
JAHHOTO pa3/iefla M BKJIIOYEHHBIX B Hero TeMm. OOs3aTeNbHO CleNyeT 3aluChIBaTh
BO3HUKIIKE BOIIPOCHI, HA KOTOPBIE HE YAAIOCHh OTBETUTHh CAMOCTOSATEIIBHO.

Heo6xoauMo M3y4uTh CIUCOK PEKOMEHJOBAHHOW OCHOBHOM M JOTOJHUTEIbHOU
JUTEPaTyphl U YOEIUThCS B €€ HAIMYUU B JJMUHOM IOJIb30BAaHUH WJIM B TIOJIPA3JICIICHUIX
OnbmuoTek B OYMa)XHOM WM JJICKTPOHHOM BHAC. BcCHO OCHOBHYIO yd4eOHYIO
JTUTEPaTypy KeNaTeIbHO U3ydaTh C COCTaBJIECHUEM KOHCIEKTa. UTeHue murepaTypshl, HE
COMPOBOXKIAEMOE KOHCIEKTHUPOBAHUEM, Mayo pe3yiabratuBHO. Llens Hamucanus
KOHCIIEKTa MO JAUCIUILIUHE — C(OPMHUPOBATH HABBIKK MO IMOUCKY, OTOOpY, aHAIU3y U
dbopMynupoBaHUIO Y4EeOHOrOo Marepuana. OTH HaBBIKU O00S3aTeNbHBI I JII000TO
CIIELUANIMCTAa C BBICIIUM OOpa30BaHUEM HE3aBUCHUMO OT BBIOPAHHOTO HaIpaBJICHUS.
Hanucanue KoHCHEKTa AOHKHO OBITh TBOPUYECKUM — HYKHO HE MEPENUCHIBATh TEKCT U3
HMCTOYHHUKOB, HO NBITAThCSl KPATKO M3JIaraTh CBOMMHU CIIOBaMH COJIEpKaHUE OTBETa, MPHU
ATOM MaKCHUMAaJIbHO €r0 CTPYKTYPHUPYS U UCTOJIB3YysI CAMBOJIBI M YCIIOBHBIE 0003HAYCHUSI.
KomnupoBanue u 3aydnBaHre€ HEOCMBICIEHHOT'O TEKCTA TPYIO0EMKO M TIO OOJIBIIIOMY CUETY
HE MMEET MO3HABATEIbHOW M MpaKTUUecKoW IeHHOCTH. [Ipu pabore Haj KOHCIEKTOM
00s13aTENIbHO BBIABIIAIOTCS M OTMEUAIOTCS TPYIHBIC JII CAMOCTOSTEIHHOTO W3Y4YCHHS
BOIIPOCHI, C KOTOPBIMU YMECTHO OOPAaTUTHCS K MPENOoAaBaTENIO MPU TOCCIICHUH 3aHITHI
¥ KOHCYJNbTalui, MO0 B MHANBUAYATbHOM mopsake. [Ipu uteHun yuyeOHOW W HAydHOU
JUTEpaTypbl HEOOXOIMMO BCET/Ia CICUTh 32 TOYHBIM M TIOJTHBIM TOHUMAaHUEM 3HAYCHUS
TEPMHUHOB U COJICpKaHMs TOHSITHH, UCTIOJb3yeMbIX B TeKCTe. Bcerga cienyer yTouHsATh
3HAYECHUS TIO CJIOBAPSM HIIA SHIUKIIONEIUSIM, IPU HEOOXOIMMOCTH 3aITUCHIBATS.

K mabGoparopupiM paboTraMm clieyeT TOJATOTOBUTHCS  IMPEIBAPUTEIHHO,
03HAKOMHBIIUCh C KpaTKOH HO crenududeckord Teopueil pasmemenHoir B Cpene
MonaynbHOTO JlnHamMuyeckoro OOGyuenus Kyol'yY
http://moodle.kubsu.ru/enrol/index.php?id=372, mnapons 3ammcu JOCTyma B pasjaed
JUCHUTITMHBI « MUKpPOIIPOIIECCOpHAsi TEXHUKA B ONTUYECKUX CUCTEMAaX CBSI3M» BbLAAETCS
Ha TIEPBOM 3aHATUU. PEKOMEHIyeTcs O3HAKOMHUTHCS 3apaHee U C METOJIUYECKUMU
pPEeKOMEHJAUSIMU TI0 TMPOBEICHUIO COOTBETCTBYIOIIEH J1abopaTopHOW pabOTh, U B
cilydae HeOOXOAMMOCTHU MTPOBECTHU MPEIBAPUTEIBHBIC PACUETHI M IPUTOTOBJICHHUS.

HemnocpeacTBeHHass NOATOTOBKAa K 3a4eTy OCYIIECTBISIETCS IO BOIpOcCam,
MpEACTaBICHHBIM B JaHHOW y4eOHOW MporpamMme TUCHUIUIMHBI U 3a1adaM. THiaTeabHo
u3ydnte (GOPMYITHPOBKY KaXkJIOTO BOMPOCA, BHUKHUTE B €T0 CYTh, COCTaBHTE ILJIaH
OTBETa, TaK KaK 3a4eT cAaércs B YCTHOW ¢GopMe B XOJ€ JMAJora MpernojaBarelis co
CTYJICHTOM.

B ocBoenun AUCHUINIMHBI HWHBaJIMAaAMHW W JIMOAMHU C  OIrpaHUYCHHBIMU
BO3MOKHOCTAMHU 300POBbA MPEAYCMOTPCHBI MHAWBUAYAJIbHBIC KOHCYJIbTAIWMH, TAK KakK
OOJBIIOE 3HAYECHHE MMEET KOHCYJIbTAIlUH. I/IHI[I/IBI/II[yaJ'IBHLIe KOHCYJIbTAllUN 110
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npeaMeTy SABJIAIOTCA BaKHBIM (I)aKTOpOM, CHOCO6CTBYIOH_[I/IM WHIWBUAYATIN3AIIUN
O6ylleHI/IH N YCTAHOBJICHHUIO BOCIIMTATCIIBHOTO KOHTAKTa MCKIAY IIPCIIOAaBaTCICM U
O6yanOHlHMC$I HWHBaJINJIO0M HUJIN JIUIOM C OTpaHUYCHHBIMH BO3MOKHOCTAMU 310POBBA.

Pexomennyertcst crienyromuii rpaduk caMOCTOSITENIbHOM paOOThl CTYIEHTOB IO
y4eOHBIM HeJeNIM KaXXJI0TO cemecTpa:
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Pexomenayemplii rpa)uk caMoCTOSITEIbHOMH Pad0ThI CTYAEHTOB B 8-M cemecTpe
1o JucHUuNIInHe « MUKpPONnpoueccCOpHasi TEXHUKA B ONTHYECKUX CHCTEMAX CBA3M»

Ne ITpumepHbIii Cpoku
/i . Or0DKET BBITTOJTHEHHS dopma
HaumenoBanue Coneprkanne caMOCTOSITETIbHON dopma
BPEMCHHU Ha 3aJaHUs OTYCTHOCTHU
paznena paboThI . KOHTPOJIS
BBITIOJTHEHUE (HoMep yueOHON | MO 3aJaHUI0
y4. gac. (CP) | Henenu cemectpa)
1 Crnenuanu3upoBaHHbIC IpopaGotka yuebHoro
(TeopeTmuecKoro MaTepuaia) .
IIPOLIECCOPBI B CPEACTBAX HOMTOTOBKA K IPOMEKyYTOTHOM 7,8 1,2,10,11 3a4eT YCTHBIH orpoc
CBA3H aTTeCTALNH
2 ITepenava TaHHBIX U IIpopaGotka yue6HOro
y/IANEHHOE yrIpaBIeHHe (TeopeTirieckoro marepHana) 5 2.4 I3/3auer yoTHE ompoc
MO/TOTOBKA K TEKYIIeH U
UM(POBBIX CHCTEM MEHKLY IPOMEKYTOYHOU aTTECTAllUH
co00# MO CTaHIAPTHBIM
unrepdeiicam ITonroroBka x JIP 5 2-5 JIP/3a4er I1P, ycTHsIif onpoc
3 [IpenenpHBIC BO3MOKHOCTH IIpopabotka y1ebHoro
. TEOPETUYECKOro MaTepuaa .
p p
poyTepoB Juniper cepuun . 8 6-8 3aueT YCTHBIN OMpOC
MOATOTOBKA K MIPOMEKYTOUHOM
MX aTTeCTALNH
4 [IpopaboTka yueOHOTO
TEOPETUYECKOro MaTepuaia .
Hepez[aqa M IpUEM JJaHHBIX (reop P o ) 5 8-10 3a4er YCTHBII OTIpoOC
. HOJATOTOBKA K TEKYILICH 1
o Ethernet natepeiicy IPOMEKYTOYHOM aTTeCTALMK
[Toaroroska k JIP 6 5-9 JIP/3auer [P, ycTHBII onipoc
S HNHuTerpupoBanHas ¢ caa
[Ipopabotka yueOHOTO .
pHp P pop ¥ 3 5-8 [13/3a4er YCTHBII OTIpOC
pa3pa60TKI/I 1 APM (TeopeTnyeckoro marepuana)
HpoHECCOPOB [Moxroroska k JIP 5 6-7 JIP/3a4er ITP, ycTHbIii onpoc
6 | Beexenue B paGory c APM Ipopatotka yuebroro
. (TeopeTHyeCcKoro MaTepHuana) N
apXUTEKTYpPOU Ha IIpUMEPE HOArOTOBKA K TeKyIeii 1 3 8-10 3a4eT YCTHBIH OTPOC
arIapaTHO-IIporpaMMHOI0O HpOMeX(yTOHHOﬁ aTTecTalluu
KOMILJICKCa [MToaroroeka k JIP 4 2-11 JIP/3auet ITP, ycTHbIi onpoc
Hroro: 51,8
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8. llepeyeHbr MHGOPMANMOHHBIX TEXHOJIOTHI, HCIOJIb3yEeMBbIX NPH OCYLIECTBICHHH
00pa30BaTeJbLHOI0 MPOLEcca Mo AUCHUILIHHE (MOYJIIO0).
8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH.

— KoHcybTHpOBaHHE MOCPEICTBOM 3IICKTPOHHOM MOYTHL.
—Mcnonp30BaHue 3NEKTPOHHBIX Tpe3eHTalmii Ha caiite Moodle Kyory.

8.2 IlepeyeHb HEOOXOAMMOTI0 IPOrPAMMHOI0 O0ecTeYeHusl.
1. Onepannonnas cucreMa MS Windows.

2. OducHerit maker npwioxenuit MS Office.

8.3 Hepeqeﬂb HH(])OpMaIII/IOHHbIX CIIPpaBOYHBIX CUCTEM:

1. Dnextponnas 6udnuorexa FOPAMT: www.biblio-online.ru

2. DnexktponHo-6ubMMoTeunas cuctema JIAHD: https://e.lanbook.com
3. Onucanus Ha o0opyaoBaHue GrpMbI JUNIPEr, pOYTEPOB CepUU
https://kb.juniper.net/InfoCenter/index?page=home

9. MarepuajabHo-TexHUYecKass 0a3a, HeoOxoauMmasi JJsl  OCYLIeCTBJIEHUS
00pa3oBaTe/ILHOIO NMpoLecca Mo JUCHUILINHE (MOAYJII0).

MarepuanbHO-TeXHHYECKOE 00ecIIedeHne JUCIUITIMHBI

No Bug pabor

(MOmynsl) M OCHAILIEHHOCTh
1. | JlekuuoHHBbIe 3aHATUS | YueOHbIE ayAMTOPUU M MPOBEAEHUS JIEKIHOHHBIX U
CEMUHAPCKUX paloT, abopatopHbIX paboT — ayn. 205a
kopit. C (yn. CraBpormosbckas, 149)

2. | IIpakTrueckue Y4eOHble ayaUTOpPUU Uil TPOBEACHUS JICKIMOHHBIX H

3aHATHS CeMMHApcKuX pabot, jabopaTopHbIX pabor — ayn. 205a
kopn. C (yn. CraBpononbckas, 149)

3. | JlabopaTopHBbIe VY4eOHble ayTMTOPUH JUIs IPOBEIEHUS JICKIIMOHHBIX U

3aHATUA CEeMMHApCKHUX paboT, 1abopaTOpHbIX padoT — ayad. 205a
kopit. C (yn. CraBpornosbckasi, 149)

5. | I'pynmoBeie Y4eOHble ayaUTOpUU Ui TPOBEACHUS JICKIMOHHBIX H
(MHIUBUYaTbHbIE) CeMMHapcKuXx pabot, jabopaTopHbIX pabor — ayn. 205a
KOHCYJIbTaIINHU kopit. C (yn. CraBporosibekas, 149)

6. | IIpomexyrouHas YyeOHble ayaUTOpUU Ui TPOBEACHUS JIEKIMOHHBIX H
aTTecTamus CeMUHApCKuX paboT, mabopaTopHbix pabor — aya. 205a

kopn. C (yn. CraBpononbckas, 149)

7. CamocTosTenbHas AyIuTopHus JUI CaMOCTOSATENbHONM paboThl — ayn. 208, kopr.

pabora C (yn. CraBpomnonsckas, 149)
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